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CHAPTER I 

Background and Theoretical Considerations of the Study- 
Learning to read is a complex process involving the acquisition of 
a variety of skills. The skills required to be an effective reader are 
indicated by the tasks and the instructional procedures for each task 
that are included in any standard reading curriculum. Therefore^ one 
needs to understand each problem type and hov each problem type is 
learned and mastered by the student^ as veil as how the various problem 
types integrate with each other^ to develop an effective reading program. 

One skill basic to the total reading process is word identification 
or reading vocabulary acquisition. Word list learning as one method of 
acquiring a reading vocabulary is present in any reading curriculum 
regardless of the theoretical basis for the curriculum. 

Because the theoretical bases for reading curricula are so varied, 
a number of approaches have been used for initial reading vocabulary 
acquisition. The problem of initial reading -vocabulary acquisition has 
been studied in reference to minimal and maximal contrast word lists 
and sources of cue related to the ^'meaning" of the word. The sources 
of cue usually considered are: l) the word itself, 2) picture cues, and 
3) context cues. The evidence on the relative value of each list type 
and source of cue is not only limited but also contradictory. Because 
of the limited and contradictory e^/idence, this study was designed to 
investigate the relative merit of each list type combined with each 
source of cue. 
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Word List Types 

Two principal types have been Investigated: l) minimal contrast 
word lists, and 2) maximal contrast word lists. Some investigators such 
as Fries (I963) and Bloomfield and Barnhart (1961) have considered mini- 
mal and maximal contrast lists as having different purposes in the 
learning situation. The minimal contrast list has been considered by 
these investigators to teach sound-symbol relationships while the meiximal 
contrast list has been considered to teach word recognition. Other 
investigators such as Gagne (1950) and Rotberg and Wooljnan (1963) have 
considered the two list types as sources of cues having generally the 
same purpose in the learning situation. For the purposes of this in- 
vestigation the latter position was adopted, that is, the list types 
were considered as cue sources. 

Minimal Contr^gt Word Lists . A minimal contrast word list is one 
that includes words in which certain elements are held constant in each 
word and one element varies. For example, a list of words such as hen, 
men, ten, pen, would be considered a minimal contrast list. In this 
list the final two elements (en) of the words are held constant, the 
first element varies. 

The theoretical support for the minimal contrast list comes from 
such linguists as Fries, Bloomfield, and Soffietti. For example. Fries 
(1963) vould select an initial reading vocabulary to conforai to the 
"regularities" which the minimal contrast word list exemplifies. He 
would begin initial reading acquisition with short words containing 
graphemes (letters) with one phonetic value. To accomplish the task 
of reading vocabulary acquisition. Fries would program the material for 
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the student in a step-by-step progi-ession through the basic regularities 
(minimal contrasts) of the language. Only after the child has developed 
competence with the regularities would he be exposed to the irregularities, 

Bloomfield and Barnhart (1961) also felt the children should be 
first introduced to these regularities. He would also begin by teaching 
monosyllabic words having a regular grapheme to phoneme correspondence. 

Similarly^ another linguist^ Soffietti (1955) ^ has asserted that a 
child could not readily learn word discrimination if forced to deal 
initially with the phonetic inconsistencies of the language- 

Experimental support for the preceding position comes from psycho- 
logical investigations. Levin and Watson (1961b) found that the learning 
of a constant or patterned list was significantly faster than the learn- 
ing of a non-patterned or variable list. In a similar study Levin^ Baum^ 
and Bostwick (1963) concluded that when regular correspondences have 
been learned^ a constant list facilitated transfer learning faster than 
a variable list. 

Gagne (1950) compared similar and dissimilar stimulus groups for 
the use of stimulus material composed of nonsense forms. He found that 
the subjects given learning groups of similar stimuli did better during 
the testing than did those given dissimilar groups. • He interpreted the 
results in the terms of the hypothesis that similar learning groups 
provided more opportunity for learning the cue relevant to the response 
than did dissimilar groups. Rotberg and Woolman (1963) also found that 
learning was more effective when groups of stimuli were composed of 
similar items. These investigators concluded that stimulus similarity 
decreases discrimination difficulty while increasing the opportunity 
^ for "coding." 
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Maximal Contrast Word Lists , A maximal contrast word list is one 
in which no elements of words are held constant. For example, a list 
of words such as rake, show, king, ten, can be considered a maximal con- 
trast list* The support for the use of maximal contrast word lists 
comes largely from educators who have specialized in reading pedagogy • 
The position rests largely on early work by Catell (1885) and Erdmann 
and Dodge (1898)0 Their tachistoscopic experimentation seemed to in- 
dicate that in a given unit of time only three or four unrelated letters 
could be recognized but that in the same unit of time as many as a total 
of twelve letters could be identified so long as the letters combined 
to make words* 

In a more recent work, Rothkopf (1958) found that lists which have 
perceptual differences among the items comprising the list are more 
rapidly learned than lists with small or minimal differences among the 
items* The results of four studies by Underwood (1952, 1953a, 1953b, 
1953c) indicated that the higher the intra-list similarity the more 
difficult the learning and the relearning, Leviri and Watson* s (1961a) 
analysis of the confusion errors on word lists indicated that words 
which share an initial grapheme and phoneme are most confused with each 
other, those which share terminal elements are next as a source of con- 
fusion, and words with no common elements are the least confused* 
Meaning Associations with Word Lists 

The problems of associating a "meaning" with the words (whether in 
minimal or maximal contrast list types) acquired in initial reading have 
been studied in reference toi l) graphic stimulus plus a picture cue, 
2) graphic stimulus plus a context cue, and 3) the graphic stimulus alone. 



Picture Cue , A picture cue is one that uses a pictorial represen- 
tation of the object, action, or other semantic, content of the word. 
The theoretical basis for a picture cue to stimulate meaning association 
is largely an exercise in plausibility. It is assumed that the piqture 
representing the semantic content of the word will help the child asso- 
ciate "meaning" with the word. Heilman (1961) has stated; "Pictures 
which are used quite profusely in beginning reading materials, are of 
considerable help in arriving at unknown words." Betts (l957) has 
indicated that pictures not only make the book more attractive but they 
facilitate comprehension. Smith (1963) has maintained that the pictures, 
offer the child valuable assistance in making the transition from recog- 
nizing a symbol that stands for the object and naming it. In contrast, 
Fries (1963) regards pictures as distracting and uses none in his 
instructional programs. 

The investigations of pictures as cues to meaning are contradictory. 
Malter (19^8) indicated that very little is known about the ^way a child 
perceives a picture. Vernon (1958) indicated that although children 
might enjoy pictures, they failed to notice what the adult noticed in 
a picture. She also found the children were unable to determine a course 
of action from a picture until they were nine or ten years of age. 

In two experiments, Samuels (1967) found that a picture may miscue 
or divert attention from the printed word. The first experiment was 
conducted in a laboratory situation. Randomly assigned first-graders 
learned to read four words with no pictures or a simple picture or a 
complex picture present. During the acquisition trials, when pictures 
were present, the simple and complex picture groups made significantly 



more correct responses • During the test trials, with no pictures present, 
the no-picture group made significantly more correct responses. In a 
second experiment 26 matched pairs of first-graders vere given classroom 
reading instruction under a picture or a no-picture condition. The 
results disclosed that poor readers with no picture present learned 
significantly more words. Among the better readers the differences were 
not significant© 

In contrast, a "visual method" (sight-word approach) and a "picture 
stoiy" method of beginning reading were compared by Bergman and Vreeland 
(1932). The children who received their initial reading instruction by 
the "picture- story" method made superior scores in word recognition. 
Similar results with the use of pictures were obtained by Dice (19U2) in 
a methodology study on beginning reading for first-graders. 

From the research on teaching foreign languages we also find some 
evidence pointing to the value of a picture cue. The beginning reader 
may be compared with the beginning learner of a fore:*,^.^,n language in that 
both are learning a new code. Studies such as the onis by Kale and 
Grosslight (1955) and Kopstein and Roshal (195^) indicate that the words 
of a foreign language are best learned when presented in association 
with pictures of objects, actions, or other semantic content. 

Context C?ue . A context cue is said to be present when the sentence 
indicates the "meaning" of a word. Those interested in reading pedagogy 
have long made a distinction between a word in syntactical context and 
a word in isolation, implying that "meaning" is more easily derived in 
such context. For example. Gray (1960) has maintained that the first 
words the child learns to read should be presented in context. Tinker 



and McCullough (1962) have also asserted that instiruction on words in 
context is valuable but that teaching, words in isolation is ineffective. 

Recent psychological research has also emphasized the importance 
of meaningful associations in learning « Noble and McNeely (1957) and 
Underwood and Schultz (1960) indicate that context is anything that 
would provide more associations and meaningfulness to the materials to 
be learned. If sentence context does indeed provide these associations 
and meaningfulness^ then word acquisition should be facilitated,, Brown 
and Berko (1960) found that subjects who were introduced to nonsense 
syllables even in sentences "lacking semantic quality/^ that is, having 
minimum "meaning," were able to use those nonsense syllables correctly 
in other sentences o Brown (1958) found that the syntactic properties 
of a word did provide clues as to its meaning, and therefore, concluded 
that the introduction of a new word in context should aid a child in 
learning a new wordo 

In second language learning for college students the usual finding 
is also that vocabulary acquisition is facilitated by context. Morgan 
and Foltz (19^^) and Miller and Selfridge (1953) are typical studies. 
In contrast, Siebert (1930) found paired-associates were learned faster 
than those learned in syntactical context. In a more recent experiment 
on second language learning by Crothers and Suppes (1967)^ college 
freshman were taught Russian by two methods. One group learned indi- 
vidual words during the training sessions and the other group learned 
the same words but the words were used only in sentences during the 
training sessions. These experimenters found that those subject who 
learned individual words during the training sessions excelled in the 



test situation on both individual vords and sentences. The research 
from second language learning provides contradictory evidence for the 
use of context cues* 

Graphic Stimulus Only > The theoretical support for concentrating 
on the word itself in initial vocabulary acquisition also stems from 
the vorfe of Fries and BlocTifield* Fries (1963) indicated that the 
child already has oral control of the "meanings" of his words. There 
is some experimental evidence to support. the position that children 
have developed competence with the use of their language in its spoken 
form by the time they enter first grade. Ervin and Miller (1963), 
Irwin (i960), Leopold (I9U9) and others have shown that the full in- 
ventory of phonetic units is reasonably complete by the age at which 
reading instruction begins, Berko (1958) has reported that the child 
of six has considerable mastery of really important morphological con- 
structions within his language* These studies seem to demonstrate that 
a child by the age of six does have oral mastery of the basic sound 
elements of words « From this kind of evidence, Pries may have inferred 
that the child has developed oral control over "meaning" elements of 
words. Because Fries is convinced a child has oral control of "meaning, 
he believes .that there is no need in the early stages of reading to 
emphasize "meaning" supports such as picture and context cues « The 
child *s attention according to Fries should center upon making .firm 
connections between the sequences of individual letters and the words 
he already has in his speaking vocabulary. Therefore, Fries (1963) has 
asserted that concern about pictures and the content in the sentences 
or in the successive sentences making up a story is "extraneous," 
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Fries' position here may be somewhat supported by the work of Samuels 
(1967) who found that a picture cue may mis cue and may divert attention 
from the printed page. His experimental evidence showed that his no- 
picture groups made significantly more correct responses on test trials. 
Further^ his concern about content in sentences as being extraneous 
could possibly be supported by the work of Seibert (l930) who foiHid that 
the context seemed to inhibit performance rather than aid performance. 
It may also be supported by the work of Crothers and Suppes (1967) "who 
found those in the word group excelled in the test situations over those 
in the sentence group. 

Bloomfield and Barnhart (1961) have claimed that the child has so 
difficult a time forming the connections between visual marks (letters) 
£Lnd speech sounds that he should not be required to add new knowledge. 
He has urged that the child concentrate on short words in which the 
letters have a uniform value. 

Research evidence to support this position is limited at this 
point in time. 

The preceding discussion indicates there is mixed evidence regard- 
ing the use of minimal and maximal contrast word lists in the acquisition 
of initial reading vocabulary. There is also contradictory evidence in 
the support for the use of picture cues^ context cues, or the concen- 
tration on the word itself. 

The questions being asked in this study concern the relative per- 
formance of beginning readers on: 1) minimal contrast word lists using 
the word only versus maximal contrast word lists using the word only, 
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2) minimal contrast word lists using picture cues versus maximal con-^ 
trast word lists using picture cues^ and 3) minimal contrast word lists 
using context cues versus maximal contrast word lists using context 
cues. 0 
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CHAPTER II 
Design of the Experiment 

Subjects 

An experimental population was desired that had no formal reading 
instruction and would represent a wide range of ability. On this basis 
two schools were chosen from the Ravenswood City School District where 
no fonnal reading instruction is given in the kindergarten. The experi- 
ment was conducted during the first weeks of school while the children 
were receiving only reading readiness in their classroom instructional 
program. The two schools chosen were considered by the school district 
administration to represent the district. One school was a lower middle 
class school made up of largely Caucasian children and the other was in 
a deprived area and made up largely of Negro children. 

All first-grade children in the two schools were included in the 
sample. There were 137 children in the first grades and 127 children 
completed the experiment. The Murphy- Durrell Reading Readiness Tesx 
scores for each child in the sample were collected. The children were 
divided into high and low ability groups within each treatment accord- 
ing to the test scores » A stratified random assignment procedure was 
used based on sex^ school^ ability grouping^ and class membership. For 
example, boys in a given class and ability group were randomly assigned 
to the six treatments. "Boys and girls from each school, class, and 
ability group were represented in each treatment group. Because of the 
inequality of numbers of children from each school and class an attempt 
was made to assign proportionally numbers of children from each room to 
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each treatment group and where this was not possible^ an attempt was 
made to assign proportionally to treatment groups by school. 

No subject received more than one treatment. Once a subject was 
assigned to a treatment group he remained with that group until the ex- 
periment was completed. There were no replacements added to the original 
sample. The subjects who did not complete the experiment because of 
illness or removal from the district were dropped from the sample. 
Stimulus Material 

The experiment was designed to compare children's word learning on 
minimal and maximal contrast word lists with the following cues: l) a 
graphic stimulus alone ^ 2) a picture cue with a graphic stimulus^ and 
3) a context (sentence) cue with a graphic stimulus. 

Table 1 indicates the six methods which were used in this study for 
the word learning task# 

The stimulus material consisted of four minimal contrast lists and 
four maxima] contrast lists. The words from each minimal contrast list 
were randomly assigned to one of the maximal contrast lists. A complete 
set of the word lists may be found in Appendix A. 

There is no evidence available to provide information on the op- 
timal list length for young children* The decision to use four words 
as an appropriate list length was based on the investigator *s experience 
teaching young children* 

The following criteria were used in word selection: l) they must 
be monosyllabic^ 2) they must pattern in groups of four^ 3) they must 
be nouns ^ and k) they should appear in the Kolson (196O) list and/or 
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Table 1. 

The Six Treatments Used in the 
Word Learning Task 



Minimal Contrast Lists 


Maximal Contrast Li7/:^B 


Treatment 1 
Graphic stimulus only 

Treatment 2 
Picture cue plus graphic stimulus 

Treatment 3 
Context cue plus graphic stimulus 


Treatment k 
Graphic stimulus only 

Treatment 5 
Picture cue plus graphic stimulus 

Treatment 6 
Context cue plus graphic stimulus 
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the Rainbow Dictionary (l959)» ^ independent judgment based on the pre- 
ceding criteria for the words selected was made by a qualified linguist. 

The minimal contrtists used were based on varying the initial con- 
sonant or the initial consonsuit cluster, holding the final elements of 
the word constant. This form is advocated by such linguists as Fries 
and Bloomfield to teach the consistencies of the language. 

Each list contains four words in minimal contrast.. As an illustra- 
tion, the words ten, hen, men, pen, foiro one list. The final part of 
the word (en) was held constant and initial elements changed. 

To avoid problems- oY 4^"*^^^^*^^^^^^ from differer'^es in form class, 
the noun was employed in all lists. Dukes and Bastian (1966) and other 
investigators have reported that words sigr>ifying something concrete 
were more efficiently learned than those with abstract 'leferents. 

The Kolson list (1960) was used as a criterion of the availability 
of the word in the speech repertoire of the children. This criterion 
was also, used because of the emphasis placed on the importance of the 
early reading material being meaningful to the child. Carroll {196k) 
states: "There is evidence that the teaching of the mechanics of speech 
reconstruction (techniques of word recognition) is best done with material 
that is meaningful to the learner..." Fries (1963) also points out 
"learning to read one^s native language is learning to transfer, from 
the auditory signs of the language signals, which the child has already 
learned, to the visual or the graphic signs of the same signals." Fries, 
therefore, infers that for the child to make an effective transfer the 
material should be known to the child. 
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The pictorial material used was a simple colored picture of the 
object identified with the noun. The pictorial material for the vhole 
list was drawn by the same artist using the same style to keep the 
material consistent. 

The sentence material made a statement referring to the same object 
used in the pictorial material. As a further check that the meaning was 
known to the children the Rainbow Dictionary (1959) used as a guide. 
The use of each word in a picture and the content of the context was one 
of the meanings for the words stated in the Rainbow Dictionary (1959) • " 

The pictorial material and the sentence material may be found in 
Appendix B. 

Method of Presentation 

A pilot study was completed to test the procedures used in this 
experj.TTient. The pilot study was conducted with a population sLnilar to 
the one used in the study^ and thus indicated the procedures for this 
study were feasible. 

Each subject in each treatment group received a study trial, a 
test trial, a study trial, a test trial, a study trial, a test trial, 
etc., until he had received ten study and test trials on each word list. 
Each subject received one list per day for four days. The pilot study 
investigated the number of study and test trials which would provide 
the greatest retention on each test. The study indicated that even 
though some subjects appeared Lo be able to pronounce all of the words 
on the list after as few as three study and test trials, those who went 
through ten study and test trials performed better on the tests. 
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Therefore^ the decision was made to give each subject ten study and ten 
•test trials on each list of words. 

To guard against positional effects in the learning situation the 
order of the words in the list for each study and test trial was 
randomized. 

A study trial consisted of an introductory statement calling atten- 
tion to the likenesses and differences of the words to be studied. The 
introduction for the minimal contrast list was: "Here is a list of words. 
The words all end the same way. The words rhyme. Look at the words." 
The introduction for the maximal contrast list was : "Here is a list of 
words. They do not look alike. Look at the words." The child saw the 
list of four words. The words were then presented one at a time with 
the proper stimulus for the treatment. 

The study trial for graphic stimulus only consisted of showing the 
subject a card with the word on it. The following directions were given: 
"This word is hen. Look at the word hen. (The experimenter points to 
the word.) Say the word hen." 

The study trial for the picture cue treatment consisted of showing 
the subject a card with the picture and the word on it. The following 
instructions were given: "This is the picture of a hen. Look at the 
word hen. (The experimenter points to the word.) Say the word hen." 

The study trial for the context (sentence) cue treatment consisted 
of showing the subject a card with a word on it. The following instruc- 
tions were given: "The hen is in the barnyard. Look at the word hen. 
(The experimenter points to the word.) Say the word. hen. " 
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The test trials for each treatment were the same. The experimenter 
displayed a card with the word on it. The subject was requested to pro- 
nounce the word. There was no feedback on the test trials. The standard 
directions for the study and test trials for each trea^tment are presented 
in Appendix C. 

The ten study and test trials were presented on one day* Twenty- 
four hours later the subject received a test on the words learned the 
previous day. For this test the experimenter presented a card with a 
word on it and asked the subject to say the word. There was no cor- 
rection on this test. Five days after the subject had completed all 
four lists he received a posttest over the total list. The test pro- 
cedure was the same as that used for the twenty- four hour test. Each 
subject was given the total list twice. A copy of the posttest is 
presented in Appendix D. 

Transfer at the early stages of learning has been examined by some 
investigators. For example^ Silbeman's (1964) results indicated gen- 
eralizations are not made from exposure to minimal contrast lists in 
the learning situation. Ife implied that generalizations must, be taught. 
Further^ Silberraan indicated that generalizations need to be made over 
an extended period of time to facilitate transfer. From experience in 
teaching young children this investigator would judge that during the 
initial stages of reading instruction the first-grade child's ability 
to make generalizations which would facilitate transfer is limited. 
Other investigators^ such as Levin^ Baum and Bostwick (1963)^ concluded 
that minimal contrast lists facilitated transfer learning faster than 
maximal contrast lists • 
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Therefore, a transfer test was designed to evaluate possible trans- 
fer in this initial learning situation. The transfer test consists of 
four real vorda and foar nonsense words. The real words and the nonsense 
words follow the basic patterns used in the minimal contrast list as well 
as the initial elements used in the list. In other words ^ no new elements 
were introduced. A copy of the test may be found in Appendix E. 

The transfer test was given to each subject 2h hours after he had 
completed the learning sessions on all four lists. For this test the 
experimenter presented a card with the word on it and asked the subject 
to say the word. Each subject had three trials on the list* 

To review the sequence of events for the experiment the following 
listing presents the sequence of events for one. subject. 
Day 1. Study and test trials for list 1 
Day 2. Twenty-four hour test on list 1 
Study and test trials for list 2 
. Day 3- Twenty-four hour test on list 2 
Study and test trials for list 3 
Day U. Twenty- four hour test on list 3 

Study and test trials for list U 
Day 5- Twenty- four hour test on list k 

Transfer test 
Day .10. Posttest 

The word lists were presented randomly. For example ; on day one, 
one subject may have had list one and another subject may have had list 
four, etc. Since more than one experimenter was used, the experimenters 



18 



were randomly assigned over treatments so that each experimenter pre- 
sented all six treatments. 
Scoring 

Each subject in each treatment group was requested to pronounce the 
word presented to him on the learning test trials, on the twenty-four 
hour test, on the posttest, and on the transfer test. Each response 
was scored as correct or incorrect. Each incorrect response was scored 
according to type of error* The types of errors considered were: 
l) initial unit error, 2) final unit error, 3) total error, and k) 
omission error. 

An initial unit was defined as the initial consonant or initial 
consonant cluster of a word. The substitution of one consonant or con- 
sonant cluster for another .was scored as an initial unit brror.- For 
example, if the word presented to the subject was hen and he pronounced 
ten, the error was scored as an initial unit error. 

A final unit was defined as the final elements of the words which 
are held constant in the minimal contrast lists. For example, if the 
word presented to the subject was rake and he pronounced ring, the error 
was scored as a final unit error. 

An error was scored as a total error if no part of the word pre- 
sented to the subject was represented in the pronunciation of the. word 
produced by the subject. For example, if the word presented to the 
subject was lake and he pronounced ring, the error was scored as a total 
error. 

An error was scored as an omission when the subject gave no re- 
sponse to the word presented to him. 
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Analysis 

The experiment vas designed in such a manner that an analysis of 
variance would be an appropriate analysis for the data. 

Two types of analyses were made on the data: l) an analysis of the 
correct responses given on each test^ and 2) an analysis of the four 
types of errors made on each test» ; 

The analysis of the correct answers was made to compare sources of 
variation in the performance of the subjects on each test. Each test 
was analyzed separately to determine if the pattern of performance would 
be consistent on all tests. 

The analysis of the four error types was made for each error type 
on each test. The separate analysis was made again to determine what^ 
if any ^ differences in the sources of variation in performance would be 
evident on the different error types and tests. 

The data were analyzed using a four-way fixed effects fully crossed 
analysis of variance. There were three levels of cue^ and two levels 
each of list type^ sex and ability grouping. Thus/ there were twenty- 
four cells (3x2x2x2= 2k). In other words^ there were four main 
erfect sources of variation j)lus the corresponding interactions made up 
of the four main effect sources of variation. Each cell in the analysis 
contained different subjects. 

Subjects were assigned to each treatment by a stratified random 
assignment procedure which was discussed in detail in the first part of 
this chapter. Because of unequal numbers in each strata of the sample 
and because of drop-out due to absence during the experiment^ there 
were an unequal number of subjects in each cell. This represents a 
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departure from the usual analysis of variance assumptions, but a minor 
one since there were multiple subjects in each cell. To account for the 
xmequal membership in the cells the^ sums of snuwres for the analysis of 
variance were calculated, using a general linear hypothesis (Biomedical 
Computer Program HVIIDOSV) . This program provides for unequal cell sizes 
in computation. 

A potentially more serious departure from the analysis of variance 
assumptions concerns the occasional radical inequalities of variance in 
the cellSa The cases of this occurred only when the means were also 
widely different. A nominal significance level of .0001 or .001 in 
these cases may be somewhat misleading because of the radical inequal- 
ities of variance, but the differences were large enough that it was 
still clear there were significant differences. 

Since this is a fixed-effects analysis, the statistical general- 
izations possible on the basis of this analysis on the ability grouping 
cannot be generalized to other ability levels. 
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CHAPTER III 
Results of the Correct Answer Analyses 

The data for the learning test trials, the twenty-four hour test, 
the posttest, and the transfer test were analyzed separately, under a 
four-way fixed effect fully crossed analysis of variance (by list type, 
by cue characteristic, by sex, by high and low ability grouping) for 
which a general linear hypothesis was used. 
Learning Test Trials 

Main Effects > The mean number of correct responses for the main 
effects of minimal and maximal contrast list types, cue characteristic, 
sex, and high and low ability grouping are presented in Tables 2a, 2b^ 
2c, and 2do The complete analysis of variance table is shown in Table 3. 
Although there were small differences in achievement between minimal and 
maximal contrast list types, between cue characteristics, and between 
boyc and girls, the differences were not significant. The differences 
in achievement between subjects in the high and low ability groups were 
significant (F = 55,^5, p < .0001). ' The high ability group made more 
correct answers than the low ability group. 

To further demonstrate the differences in performance between the 
high and low ability groups Figures la, lb, Ic, Id, le and If show the 
daily learning curves based on the mean proportion of correct responses 
on each learning test trial for the high and low ability groups on each 
treatment. The differences in performance on the learning trial tests 
between the high and low ability groups were consistent. 
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Table 2a • 

Mean Number of Correct Responses on Minimal and Maximal 
Contrast List Types for the Learning Test Trials 



Minimal Contrast Lists Maximal Contrast Lists 
Mean SoD- Mean S.D. 
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Table 2b. 

Mean Number of Correct Responses on Each Cue Type 
for the Learning Test Trials 



Graphic Stimulus Only 
Mean S,D. 



117-66 33-15 



Graphic Stimulus 
Plus Picture Cue 
Mean S.D. 



110.55 k2.6l 



Graphic Stimulus 
Plus Context Cue 
Mean S.D. 



110.45 37*63 
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Table 2c. 



Mean Number of Correct Responses Made by Boys and Girls 
' for the Learning Test Trials 



Boys 

Mean S.D. 



Girls 
Mean S.D. 




Table 2d, 

Mean Number of Correct Responses Made by the High and Low 
Ability Groups for the Learning Test Trials 



High 

Mean S.D. 



Low 

Mean S.D. 
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Interactions ♦ Of the pcsGible two-way interactions only the inter- 
action of minimal and msiximal contrast list types and cue was significant 
(F = h.y^^ p < .025) • Table k presents the mean number of correct re- 
sponses for each treatment to show the differences in performance for 
each cue and list type. Figure 2 shows the effect of the interaction. 
The effect of the- interaction was that when a graphic stimulus only was 
presented during the study trials it was most successful with a minimal 
contrast list and when a graphic stimulus plus a context cue was pre- 
sented during the study trials it was most successful with a maximal 
contrast list* Furthermore, when a graphic stimulus plus a context cue 
was presented during the study trials with a minimal contrast list it 
had a depressing effect on performance. When a graphic stimulus plus a 
picture cue was presented during the study trials the performance of 
the subjects on the learning test trials was nearly equal when this cue 
was used with either minimal or maximal contrast lists* 

To be more explicit about the components of the interaction shown 
above the performance on the learning test trials by cue characteristic, 
the daily learning curves for each cue and list type are compared in 
Figures and 3c. Figure 3a presents the proportion of correct 

responses on each learning test trial on each day when a graphic stimulus 
only was presented for the study trials with minimal and maximal con- 
trast list types. The performance on the minimal contrast lists was 
generally slightly higher than the performance on maximal contrast lists. 
Although the daily differences were small, the overall differences were 
sufficient to produce a significant interaction. Figure 3b presents the 
proportion of correct responses on each learning test trial when a graphic 
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Table k. 

Mean Number of Correct Responses for Each List Type 
and Cue for the Learning Test Trials 



Cue 


Minimal Contrast Lists 


Maximal Contrast Lists 




Mean S.D. 


Mean S.D. 


Graphic 
Stimulus 
only 


123.58 33.56 


112.55 32.73 


Graphic 
Stimul''S 

plus 
Picture Cue 


110.81 37.8i+ 


110.29 iiOo98 


Graphic 
Stimulus 

plus 
Context Cue 


96.78 ko.9k 


125.^^8 27 c 15 
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Learning Test Trials: Mean Number 
of Correct Responses on Each List 
Type and Cue Type. 
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stimulus plus a picture cue was presented for each study trial with 
minimal and maximal contrast lists* The performance with this cue is 
nearly equal on both minimal and maximal contrast lists. Figure 3c 
presents the proportion of correct responses on each learning test trial 
when a graphic stimulus plus a context cue was presented for each study- 
trial with minimal and maximal contrast lists. It is evident the per- 
formance of the subjects was better on the maximal contrast lists. The 
differences in performance on this cue when compared with the other 
treatments did produce a significant interaction. 

The effect of the interaction is shown in another way in Figure 
This figure presents the. mean number of correct responses for each day 
on the learning test trials for each treatment group, l) During the 
study trials the treatments that used a graphic stimulus plus a context 
cue with maximal contrast lists and a graphic stimulus only with minimal 
contrast lists have similar performance and produced the highest scores. 
2) During the study trials the treatments that used a graphic stimulus 
only witii maximal contrast lists ^ a graphic stimulus plus a picture cue 
with minimal contrast lists ^ and a graphic stimulus plus a picture cue 
with maximal contrast lists produced similar performance levels that 
were lower than those listed under number one* 3) During the study trials 
the treatment that used a graphic stimulus plus a context cue with 
minimal contrast lists produced a lower performance level than the other 
treatments listed under numbers one and two. 

None of the three-way interactions were significant. However, the 
interaction of minimal and maximal contrast list types , high and low 
ability grouping, and sex approached significance (F = 3*17 stnd an 
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F = S.92 needed for p = .05)« The pattern found here vas similar to 
that found on the tests to be reported later where this interaction vas 
slgnijl^icant^ therefore, it merits attention here. Table 5 presents the 
mean number of correct responses made by boys and girls in the high and 
low groups on the minimal and maximal contrast lists. The interaction 
between list type, grouping^ and sex is shown in Figure 5- The boys in 
the high ability group had higher scores on maximal contrast lists and 
the girls in the high ability group had higher scores on minimal contrast 
lists. Both boys and girls in the low ability group had higher scores 
on maximal contrast lists. 
Twenty»>four Hour Test 

Main Effects . The mean number of correct responses for the main 
effects of list type, cue, sex, and high and low ability grouping are 
shown in Tables 6a, 6b, 6c, and 6d. The complete analysis of variance 
table is shown in Table 7. The differences in performance on the 
effects of list type, cue, and sex were not significant. The high and 
low ability grouping was significant- (F = 50.56, p < .0001). The high 
ability group made more correct responses than the low ability group* 

Interactions . Of the possible two-way interactions only the inter- 
action of minimal and maximal contrast list types and cue was significant 
(F = p < .01). The mean n\amber of correct responses for each 

treatment group by list type and cue is presented in Table 8. As on 
the learning test trials, when a graphic stimulus only was used during 
the learning trials it was most successful with" a minimal contrast list 
and when a graphic stimulus plus a context cue was used during the learn- 
ing trials it was most successful with a maximal contrast list* When 
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Table 5. 

Mean Number of Correct Responses Made by Boys and Girls 
in High and Low Ability Groups on Minimal and Maximal 
Contrast List Types for 'the Learning Test Trials 



List 
Type 


Sex 


High 

Mean S.Do 


Low 

Mean S<.D» 


Minimal 
Contrast 
Lists 


Boys . ; 


130 25.33 


86.27 36.19 


Girls 


135.^6 30.08 


85.ii9 3k.'jk 


'Maximal 
Contrast 
Lists 


Boys 


li^O. 99 20.04 


9h.26 33.84 


Girls 


127-59 30.70 


103.99 51-07 
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Figure 5. Learning Test Trials: Mean Number of Correct Responses Made 
by Boys and Girls in the High and Low Ability Groups on 
Minimal and Maximal Contrast Lists. 
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Table 6a. 

Mean Nvunber of Correct Responses on Minimal and Maximal 
Contrast List l^jrpes for the Twenty- four Hour Test 



Minimal Contrast Lists Maximal Contrast Lists 
Mean S.D. Mean S.D. 




Table 6b. 

Mean Number of Correct Responses on Each Cue Type 
for the Twenty- four Hour Test 



Graphic Stimulus Only 
Mean S.D. 



Graphic Stimulus 
Plus Picture Cue 
Mean S.D. 



Graphic Stimulus 
Plus Context Cue 
Mean S.D. 
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Table 6c. 

Mean Number of Correct Responses Made by Boys and Girls 
for the Twenty- four Hour Test 



Boys 

Mean S.D. 



Girls 
Mean S.D. 




Table 6d. 

Mean Number of Correct Responses Made by High and Low 
Ability Groups for the Twenty- four Hour Test 



High 

Mean S.D 
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Table 8. 

Mean Number of Correct Responses for Each List !!^^e 
and Cue for the Twenty- four Hour Test 



Cue 


Minimal Contrast Lists 


Maximal Contrast Lists 




Mean S.D. 


Mean . S.D. 


Graphic 
Stimulus 
only 


10.26 5.02 


8.86 3.06 


Graphic 
Stimulus 

plus 
Picture Cue 


10.10 3-96 


9.33 3.9^ 


Graphic 
Stimulus 

plus 
Context Cue 


7.65 5.11 


10.95 3.79 
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the graphic stimulus plus a picture cue was used during the study trials 
it produced nearly equal scores with minimal and maximal contrast lists. 
Figure 6 presents the effect of this interaction. 

Qf the three-way interactions possible, only the interaction of 
minimal and maximal contrast list types, high and low ability grouping, 
and sex was significant (f = i|.55, p < .05). Table 9 presents the mean 
number of correct responses made by the boys and girls on the minimal 
and maximal list types in the high and low ability groups. Figure 7 
presents the effect of this interaction. The boys in the high ability 
group were more successful on maximal contrast lists and girls in the 
high ability group were more successful on minimal contrast lists. Both 
boys and girls in the low ability group were more successful on maximal 
contrast lists. 
Posttest 

Main Effects . The mean number of correct responses for the effects 
of minimal and maximal contrast list type, cue, sex, and high and low 
ability grouping are shown in Tables 10a, 10b, 10c, and lOd. The com- 
plete analysis of variance is presented in Table 11. There are slight 
differences in performance on the list type, cue, and sex but they were 
not significant. The high and low ability grouping was significant 
(F = 55.09, p < .0001). The high ability group made more correct re- 
sponses than the low ability group. 

Interactions . Only the two-way interaction of minimal and maximal 
contrast list types and cue was significant (F = 3-33^ P < .05). The 
mean number of correct responses for each treatment group on each list 
type and cue are presented in Table 12. As on the learning test trials 
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Figure 6. Twenty- four Hour Test: Mean Number of Correct Responses on 
Each List Type and Cue. 
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Table 9. 

Mean Number of Correct Responses Made by Boys and Girls 
in High and Lov Ability Groups on Minimal and Maximal 
Contrast Lists for the Twenty- four Hour Test 



List 
Type 


Sex 


High 

Mean 


S.D. 


Mean 


Low 

S.D. 


Minimal 
Contrast 
Lists 


Boys 


11 


3.39 


6. ho 


k.YJ 


Girls 


12.85 


U.03 


6.hk 




Maximal 

Contrast 

Lists 


Boys 


12 AO 


2.87 


7.21 


3.49 


Girls 


10.88 


U.3O 


8.69 


2.90 
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Figure 7. Twenty- jfour HoUr. Test: Mean Number of Correct Responses Made 
by Boys and Girls in the High and Low Ability Groups on 
Minimal and Maximal Contrast Lists. 
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Table 10a, 

Mean Number of Correct Responses on Minimal and Maximal 
Contrast List Types for the Posttest 



Minimal Contrast Lists Maximal Contrast Lists 
Mean So Do Mean S.D. 




Table 10b- 

Mean Number of Correct Responses on Each 
Cue Type for the Posttest 



Graphic Stimulus Only 
Mean S,D. 



Graphic Stimulus 
Plus Picture Cue 
Mean S.D« 



Graphic Stimulus 
Plus Context Cue 
Mean S.D. 
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Table 10c. 

Mean Number of Correct Responses Made by Boys and Girls 

for the Posttest 



Boys 

Mean S.D. 



Girls 
Mean S.D. 




Table lOd. 

Mean Number of Correct Responses Made by High and Low 
Ability Groups for the Posttest 



High 

Mean S.D. 



Low 

Mean S.D. 
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Table 12. . 

Mean Number of Correct Responses for Each List Type 
and Cue for the Posttest 



Cue 


Minimal Contrast Lists 


Maximal Contraat Lists 




Mean _ S.D. 


Mean S.D. 


Graphic 
Stimulus 
only- 


10.47 6.72 


7.14 7.71 


Graphic 
Stimulus 

plus 
Picture Cue 


9.95 8.69 


9.86 . 7.45 


Graphic 
Stimulus 

plus 
Context Cue 


7.48 6.95 


11.38 a. 62 



and the twenty- four hour test, when a graphic stimulus only was used, 
during the study trials, it was most successful with a minimal contrast 
list, and when a graphic stimulus plus a context cue was used during 
study trials it was most successful with a maximal contrast list. When 
the graphic stimulus plus a picture cue was used during the study trials 
it produced nearly equal scores with minimal and maximal contrast lists. 
The effect of the interaction is presented in FigU3^e 8. 

The two-way interaction of minimal and maximal contrast lists and 
sex was significant (F = 4.32, p < o05)«. The mean number of correct 
responses for boys and girls on minimal and maximal list types are pre- 
sented in Table 13* The boys made higher scores on maximal contrast 
lists and girls made higher scores on minimal contrast lists. The effect 
of this interaction is presented in Figure 9- 

The three-way interaction of minimal and maximal contrast list types, 
high and low ability grouping, and sex was significant (F = 5-5^^ 
p < .025). The mean number of correct responses for boys and girls in 
high and low ability groups on minimal and maximal contrast lists are 
presented in Table Ik. As on the learning test trials and the twenty- 
four hour test, the boys in the high ability group made higher scores 
on maximal contrast lists and girls in the high ability group made 
higher scores on minimal contrast lists. But unlike the results of the 
two previous tests where the boys and girls in the low ability group 
both made higher scores on maximal contrast lists, on the posttest both 
boys and girls in the low ability group made slightly higher scores on 
minimal contrast lists. Figure 10 presents the effect of the interaction. 
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Figure 8. Posttest: Mean Number of Correct Responses 
on Each List Type and Cue. 
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Table 13. 

Mean Number of Correct Responses Made by Boys and Girls 
on Minimal and Maximal Contrast List Types 
for the Posttest 







■ Boys 


Girls 




List lype 


Mean 


S.D. 


Mean 


S.D.. 


Minimal 


8.U7 


19.15 


10.07 


8.13 


Maximal 


9.79 


9.80 


9.00 


6.89 
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Boys Girls 



Figure 9. Posttest: Mean Number of Correct Responses Made by Boys and 
Girls on Minimal and Maximal Contrast Lists. 
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Table 1^. 



Mean Nvunber of Correct Responses Made by Boys and Girls 
in High and Low Ability Groups on Minimal and Maximal 
Contrast List Tyipes for the Posttest 



List 
Type 


Sex 


High 

Mean S.D. 


Low 

Mean S.D. 


Minimal 
Contrast 
Lists 


Boys 


11.26 7. 07 


i^.93 5.15 


Girls 


15.08 7-95 


5.99 5.79 


Maximal 
Contrast 
Lists 


Boys 


16.80 7-97 


k.26 5.01 


Girls 


11.59 . 7.9^ 


5.62 2.96 



o 

ERIC 



59 



20 



minimal 
moximol 



18 



z 



2 



UJ 
CL 14 



12 - 



b. 

o 

K 
bJ 
ffi 



10 - 



2 8- 



6 - 





Boys 



Girls 



Figure 10. Posttest. Mean Number of Correct Responses Made by Boys aiid 
Girls in the High and Low Ability Groups on Minimal and 
Maximal Contrast Lists. 
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Transfer Test 

Main Effect , The mean number of correct responses for the effects 
of minimal and maximal contrast list types, cue, sex, and high and low 
ability grouping are shown in Tables 15a, 15b, 15c, and 15d« The com- 
plete analysis of variance table is presented in Table I6. There are 
slight differences in performance on the effects of list type and sex 
but the differences are not significant. The effect of cue was signifi- 
cant. (F = 3*23^ p < -05). The three sources of cue were compared using 
t-tests for the scores. Table 15e summarizes the results. The subjects 
who were presented the graphic stimulus plus a picture cue during the 
study trials made the highest overall scores. The effect of high and 
low ability grouping was significant (F = l!+. 37, P < .0.01). The high 
ability group made more correct responses than the low ability group • 

Interactions . Only the two-way interaction of minimal and maximal 
contrast list types and cue was significant (F = 3-96, P < <.025)<, The 
mean number of correct responses for each treatment group are shown in 
Table 17 • When a graphic stimulus only was presented during the study 
trials it was most successful with a- minimal contrast list. When the 
graphic stimulus plus a picture cue was presented during the study 
trials it was most successful with a minimal contrast list. This cue 
combination presented during the study trials and used with a maximal 
contrast list produced as high scores as did the graphic stimulus only 
with minimal contrast lists. When a graphic stimulus plus a context 
cue was used during the study trials it was most successful with maxi- 
mal contrast lists. The effect of the interaction is presented in 
Figure 11. . 
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Table 15a. 

Mean Numbe.r of Correct Responses on Minimal and Maximal 
Contrast List Types for the Transfer Test 



Minimal Contrast Lists Maximal Contrast Lists 
Mean S.D. Mean S.D. 




Table 15b. 

Mean Number of Correct Responses on Each Cue Type 
for the Transfer Test 



Graphic Stimulus Only 
Mean S.D« 



2.29 2.87 



Graphic Stimulus 
. Plus Picture Cue 
Mean S-D. 



5.5^ 



Graphic Stimulus 
Plus Context Cue 
Mean S.D. 



3.^5 ^.29 
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Table 15c. 

Mean Niimber of Correct Responses Made by Boys and Girls 
for the Transfer Test 



Boys 

Mean . S.D. 



Girls 
Mean S.D. 




Table 15d. 

Mean Umber of Correct Responses Made by High and Low 
JAbility Groups for the Transfer Test 



High 

Mean S.D. 



Low 

Mean S.D. 
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Table 15e. 

T-Tests for the Sources of Cue Differences 
for the Transfer Test 



Sources of Cue 


T 


Probability 


Graphic stimulus 
plus picture cue 
vs. graphic stimulus 
pnly 


2.27 


P < -05 


Graphic stimulus 
plus picture cue vs. 
graphic stimulus 
plus context cue 


.98 


not significant 


Graphic stimulus 
only vs. graphic 
stimulus plus a 
context cue 




not significant 
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Table I7. 

Mean Number of Correct Responses for Each List Type 
and Cue for the Transfer Test 



Cue 


Minimal Contrast Lists 


Maximal Contrast Lists 




Mean S.D. 


Mean S.D. 


Graphic 
Stimulus 
only 


3*11 2.69 


1-59 2.91 


Graphic 
Stimulus 

plus 
Picture Cue 


5.33 6.63 


3.67 h.l2 


■ Graphic 
Stimulus 

plus 
Context Cue 


2.22 1.78 


. k.dl 5.13 
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Figure 11. Transfer Test: Mean Number of Correct Responses 
on Each List Type and Cue. 



ERIC 



67 



The three-way interaction of minimal and maximal contrast list 
types ^ high and low ability grouping^ and sex was significant (F = 
5»75> P < •025). The mean niimber of correst responses for boys and 
girls in the high and low ability groups on minimal and maximal lists 
are presented in Table l8. The boys in the high ability group made 
higher scores on maximal contrast lists and the girls in the high ability 
group made higher scores on minimal contrast lists. In the low ability 
group the boys made higher scores on minimal contrast lists and the girls 
made slightly higher scor*=^s on maximal contrast lists. Figure 12 pre- 
sents the effect of the interaction. 
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Table 1&. 



Mean Number of Correct Responses Made by Boys and Girls 
in High and Low Ability Groups on Minimal and Maximal 
Contrast List Types foi" the Transfer Test 



List 
Type 


Sex 


Mean 


High .. 

S.D. 


Mean 


Low 

S.D. 


Minimal 
Contrast 
Lists 


Boys 


1^.32 


5.92 


2.67 


7.58 


Gi:rls . 


5.00 


5.52 


2.19 


1.72 


Maximal 
Contrast 
Lists 


Boys 


6.73 


6.k8 


1.21 


1,51 


Girls 


3.29 


3'h2 


2.5!^ 


2.kQ 
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Figure 12. Transfer Test: Mean Nvimber of Correct Responses Made 
Boys and Girls in the High and Low Ability Groups on 
Minimal and Maximal Contrast Lists. 
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CHAPTER IV 

Discussion of the Results for the Correct Answer Analyses 

The data from the learning te^t trials^ the twenty-four hour test^ 
the posttest^ and the transfer test were analyzed separately*, The 
independent analyses were used to determine if the same [pattern of 
achievement would be evident on the tests. 

The analysis of the data indicated the results on the tests followed 
a similar pattern. Table 19 presents the statistically significant 
variables and the level of their significance. 

Main Effects . Only the main effect of high and low ability grouping 
was significant on all tests. The high ability group did significantly 
better on all tests than did the low ability group. This difference was 
expected. Figures 13a, x3b, I3c, and 13d show the performance of the 
subjects in the high and low ability groups on each list type and cue 
for each test. Although there were some differences in the patterns of 
performance between the high and low ability groups, these variations 
in pattern were minimal and not significant. Therefore, it appeared 
from the results of this experiment that although the list type and cue 
variables affect the level of perfomance, they do not significantly 
affect the pattern of learning for the different ability groups. 

On the transfer test the main effect of cue was also significant- 
(See Table 15b for the mean number of correct responses for each cue.) 
Those subjects who were presented "^^he graphic stimulus plus a picture 
cue during the study trials made the highest overall scores on the 
transfer test, and those who were presented the graphic stimulus only 
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Figure 13a. Learning Test Trial: Mean Number of Correct Respon3es 
Made by the High and Low Ability Groups on Each List 
Type and Cue. 
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Figure 13b. Twenty- four Hour Test: Mean Number of Correct Responses 
Made by the High and Low Ability Groups on Each List 
Type and Cue . 
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Figure 13c. Posttest: Mean Number of Correct Responses Made by the 
High and Low Ability Groups on Each List Type and Cue. 
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Figure 13da Transfer Test: Mean N\amber of Correct Responses Made by 
nhe High and Low Ability Groups on Each List Type and Cue, 
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during the study trials made the lowest overall scores. Figure ik shovs 
the performance level of the subjects on each cue typeo 

The use of pictures as cues in initial reading has been supported 
by Smith (l963)« She has maintained that pictures offer the child 
valuable assistance in making the transition from recognizing an object 
and naming it to recognizing a symbol that stands for the object and 
neuning it.^^ (1961) has also stated that pictures ere b«lpful« 

Bergman and Vreeland (1932) found that children vho received their ini- 
tial reading instruction by the "picture-story" method made superior 
scores in word recognition. 

The use of only a graphic stimulus has been criticized by reading 
specialists. Tinker and McCullough (I962) have maintained that teach- 
ing words in isolation is ineffective. The overall results of this 
experiment did not support this position because the subjects who re- 
ceived the context cue did not make significantly higher scores than 
the subjects who received the other two sources of cue. 

Interactions . The two way interaction of minimal arid maximal 
contrast list types and cue was significant on all tests. Figure 15 
shows the effect of the interaction on each of the tests. The results 
indicated that when only a graphic stimulus was presented to the 
subjects during the study trials^ this cue was most successful with 
minimal contrast lists. This outcome supports the work by Fries (1963) 
and Bloomfield and Barnhart (1961) who have emphasized that the child ^s 
attention should center upon making firm connections between the in- 
"^ividual sequences of individual letters that make up words. They also 
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Figure lU. Transfer Test: Mean Niimber of Correct Responses on Each 
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urged that instruction concentrate on short words having a regular 
grapheme to phoneme correspondence. 

Since the results of this experiment also showed a lower perfor- 
jiiance when a graphic stimulus only was presented during the study trials 
with maximal contrast lists than when it was used with minimal contrast 
lists ^ i^, would indicate that^ when only a graphic stimulus is used, 
the stimulus similarity of minimal contrast lists, aided in th^ learning 
situation. 

When the graphic stimulus plus a picture cue was presented during 
the study trials, it produced nearly equal results when used with both 
minimal and maximal contrast lists. This combination produced scores 
similar to those using only the graphic stimulus with both the minimal 
and maximal contrast lists on the learning test trials and the twenty- 
four hour test. On the posttest the graphic stimulus plus a picture 
cue produced scores similar to those using only the graphic stimulus on 
minimal contrast lists and higher scores on maximal contrast lists. On 
■the transfer test the graphic stimulus plus a picture cue produce cl higher 
scores on both minimal and maximal contrast lists than the graphic stim- 
ulus by itself. This result seems to indicate that a picture cue may 
facilitate learning an initial reading vocabulary. 

A graphic stimulus plus a context cue was most successful when 
presented with a maximal contrast list. Reading specialists such as 
Gray (1960) and Tinker and McCullough (1962) have asserted that the 
words a child is learning to read should always be presented in context 
for the most efficient leerning situation. It may be th^t when a maxi- 
mal contrast is used, the subject needs additional infprmation such as 
^ a context cue to facilitate learning. 
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The graphic stimulus plus a context cue when used with a minimal 
contrast list seemed to have a depressing effect. The lowest scores 
were made by the subjects who received this list type and this cue /dur- 
ing their study trials. Fries (1963) and Bloomfield and Barnhart (1961) 
have stated that context in initial word learning is extraneous and that 
it places an added burden on the child who should concentrate on making 
the connections between the visual marks and the speech sounds- They 
emphasized that by stressing both' content and the visual and auditory 
similarities of words at the same time^ a too heavy burden would be . 
placed on the child for the most effective learning situation^ 

The results of this experiment indicated that^ for the optimal 
learning situation^ it is necessary to consider the combination of list 
type and cue to be used. 

The three-way interaction of minimal and maximal list types ^ high 
and low ability grouping^ and sex was significant on all tests except 
the learning test trials • Nonetheless^ the same pattern on the above 
interaction did appear on the learning test trials and approached sig- 
nificance. The results indicated that boys in the high ability group 
were more successful on maximal contrast lists and girls in the high 
ability group were more successful on minimal contrast lists* This 
pattern was consist'int on all tests. 

The performance of the boys and girls in the low ability group was 
not consistent on all tests. Figure 16 shows the mean :■. umber of correct 
responses made by boys and girls in the high and low abi' ity groups on 
minimal and maximal contrast lists for each testo On the learning test 
trials and the twenty- four hour te^t^ both' and girls were more 
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successful on maximal contrast lists. On the posttest both boys and 
girls in the low ability group were more successful on minimal contrast 
lists. The transfer test results indicated that the boys in the low 
ability group were more successful on minimal contrast lists and that 
the girls in the low ability group made nearly equal scores on minimal 
and maximal contrast lists. 

An explanation for this result is not possible from the available 
research. A niomber of researchers have found that girls generally do 
better in initial reading than boys. For this experiment, however, this 
finding was not true because, in general, the overall scores made by 
boys and girls were nearly equal. The significant sex differences, ap- 
peared in the fom of an interaction with. list types and ability groups. 
Although the reasons for this interaction are not readily available, the 
differences in perfomance indicated that consideration should be given 
to these differences in planning an optimally effective instructional 
program. 
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CHAPTER V 
Results of the Error Analysis 



Each error type was analyzed on a four-way fixed effects fully 
crossed analysis of variance. The data on each error type for each test 
was analyzed separately. 

The four error types considered were: l) initial error^ 2) final 
error ^ 3) total error^ and h) omission. (For a definition of each error 
type refer to the scoring section in Chapter II.) 
Initial Unit Error 

Learning Test. Trials > The main effect of list type was significant 
(F = 92.56, p < .0001). Fig^ire I7 shows that the subject who received 
minimal contrast lists made significantly more initial unit errors than 
did those who received maximal contrast lists. The high and low ability 
grouping main. effect was significant (F = 22.3?^ p < •000l)» The low 
ability group made significantly more initial unit errors than the high 
ability group as shown in Figure 18. 

The two-way interaction of list type and high and low ability group- 
ing was significant (F = 20.21, p < .0001) • The high ability group made 
significantly fewer initial unit errors than the low ability group but 
both groups made more initial unit errors on the minimal contrast lists. 
The differences between the high and low ability groups on maximal con- 
trast lists were not as large as on minimal contrast lists* Figure 19 
shows the effect of the interaction^ Table 20 presents the complete 
analysis of variance table. 
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Figure I7. Learning '.Pest Trials: Mean Number of Initial Errors 
Made on Minimal and Maximal Contrast Lists « 
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Figure 180 Learning ^est Trials; Mean Number of Initial Errors 
Made by the High and Low Ability Groups « 
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Figure 19. Learning Test Trials: Mean Number of Initial Errors 
Made by the High and Low Ability Groups on Minimal 
and Maximal Contrast Lists, 
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Twenty- four Hour Test , The main .effect of list type was signifi- 
cant (F = 12.38^ p < .001)* The subjects who received minimal contrast 
lists made significantly more initial unit errors than those who re- 
ceived maximal contrast lists. The difference is shown in Figure 20. 
The main effect of high and low ability grouping was significant 
(F = 1^.16^ p < .001). The high ability group made fewer initial unit 
errors than the low ability group as shown in Figure 21a 

The two-way, interaction of list type and high and low ability group- 
ing was not significant but it did approach significance (F = 3-^3 
with an F = 3.92 needed for p = .05). This interaction followed the 
same pattern of performance on the twenty- four hour test as on the 
learning test trials • Figure 22 shows the difference between the two 
groups on each list type. The complete analysis of variance is shown 
in Table 21. 

Posttest. Only the main effect of list type was significant 
(F = 13.30, p < .001). On this test those who received minimal con- 
trast lists made fewer initial unit errors than those who received 
maximal contrast lists. The difference is shown in Figure 23. Table 
22 presents the complete analysis of variance o 

Transfer Test . The main effect of list type was not significant 
but approached significance (F = 3*35 with an F = 3-92 needed for 
p = .05). On this test as on the posttest those who received minimal 
contrast lists made fewer initial unit errors than those who received 
maximal contrast lists. The difference is shown in Figure 2k. 

The main effect of high and low ability grouping was significant 
(F = 17«15^ P < .0001). The high ability group made fewer initial unit 
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Figure 20. Twenty- four Hour Test: Mean N-umber of Initial Errors 
Made on Minimal and Maximal Contrast Lists. 
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Figure 21. Twenty- four Hour Test: Mean N\Amber of Initial Errors 
Made by the High and Low Ability Groups. 
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Figure 22. Twenty- four Hour Test: Mean Number of Initial Errors 
Made by the High and Low Ability Groups on Minimal 
and Maximal Contrast Lists. 
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Figure 23- Posttest: Mean Number of Initial Errors Made 
on Minimal and Maximal Contrast Lists. 
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Figure 2h. Transfer Test: Mean Number of Initial Errors Made 
on Minimal and Maximal Contrast Lists. 




errors than the low ability group. The difference is shown in Figure 25- 
The analysis of variance table is shown in Table 23. 
Final Unit Errors 

Learning Test Trials . The main effect of cue was significant 
(F = 3*^1^ P < •05)- Those subjects who received the graphic stimulus 
only and the graphic stimulus plus a picture cue during the study trials 
made fewer final unit errors than those who received a graphic stimulus 
plus a context cue during the study trials. Figure 26 shows this effect. 

The high and low ability grouping effect was significant (F = ^.Ok^ 
p < .01). The high ability group made fewer final unit errors than the 
low ability group as shown in Figure 27. 

The two-way interaction of cue and high and low ability grouping 
was significant (F = 3-15^ P < -05). Figure 28 shows the effect of the 
interaction The high ability group made fewer final unit errors on 
each cue than the low ability group. The high ability group made about 
the same number of final unit errors on each cue. The low ability group 
made about the same number of final unit errors on the graphic stimulus 
only and the graphic stimulus plus a picture cue. The low ability group 
made more errors on ; the graphic stimulus plus a context cue. Table 2^+ 
shows the analysis of variance table for the final erroison the learning 
test trials. 

Twenty- four Hour Test . On this test none of the sources of varia- 
tion were significant. 

Posttest. The main effect of high and low ability grouping was 
significant (F = 6.5^^ P < -025). The high ability group made more 
final unit errors than the low ability group. Figure 29 shows the 
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Figure 28. Learning Test Trials: Mean Number of Final Errors Made 
by High and Low Ability Groups on Each Cue. 
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differences between the two groups. Table 25 presents the analysis of 
variance table for* the final unit errors on the posttest. 

The three-way interaction of minimal and maximal contrast lists ^ 
high and low ability grouping^ and sex approached significance (F = 3* 32 
with a 3*92 needed for p = .05). Since this interaction has been sig- 
nificant on other tests it merits attention here. The boys* in the high 
ability group made fewer final unit errors on minimal contrast lists and 
the girls in the high ability group made fewer final unit errors on 
maximal contrast lists. Both boys and girls in the low ability group 
made fewer final unit errors on maximal contrast lists. The differences 
are shown in Figure 30. 

Transfer Test . The main effect of high and low ability was signi- 
ficant (F = 17.17, p < .0001). The high ability group made more final 
unit errors than the low ability group. The difference is shown in 
Figure 31. Table 26 presents the analysis of variance table for the 
final i^nit errors on the transfer test. 
Total Errors 

Learning Test Trials . The main effect of minimal and maximal con- 
trast list types was significant (F = 25.92, p < .0001). More total 
errors were made on maximal contrast lists than on minimal contrast 
lists. The differences on this effect are shown in Figure 32f 

The main effect of high and low ability grouping was significant 
(F = 25.i+3, p < .0001). As shown in Figure 33, the high ability group 
made fewer total errors than the low. ability group* 

The .two-way interaction of list type and high and low ability 
grouping was significant (F = ^.65, P < •OS)* Figure 3^ shows that 
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Figure 31. Transfer Test: Mean Number of Final Errors 
Made by the High and Low Ability Groups. 
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Figure 32. Learning Test Trials: Mean Nvimber of Total Errors 
Made on Minimal. and Maximal Contrast Lists, 
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both the high and low ability groups made fever total errors on minimal 
contrast lists than on maximal contrast lists. 

The three-way interaction of minimal and maximal list types ^ high 
and low ability grouping^ and sex was significant (F = 4.19^ p < .05) • 
Figure 35 shows the effect of the interaction. Both boys and girls in 
the high and low ability groups made fewer total errors on minimal con- 
trast lists. The boys and girls in the high ability group who received 
maximal contrast lists made more total errors than the low ability group 
who received minimal contrast lists. The low ability group who received 
meiximal contrast lists made many more total errors than the other groups. 
Table 27 presents the analysis of variance table for the total errors on 
the learning test trials. 

Twenty- four Hour Test . The main e:f feet of high and low ability 
grouping was significant (F = 12. 31,'^ P < .001). Figure 36 shows the 
differences in performance between the high and low ability groups. 
The high ability group made fewer total errors than the low ability 
group. Table 28 presents the analysis of variance table for the total 
errors on the twenty- four hour test. 

The main effect of minimal and maximal contrast list types ap- 
proached significance (F = 3.00 with a 3.92 needed for p = *05). This 
main effect was significant on the learning trials. The subjects who 
received minimal contrast lists made fewer total errors than the sub- 
jects who received maximal contrast lists as shown in Figure 37. 

The two-way interaction of minimal and maximal contrast list types 
and cue approached significance (F 3«06 with 3*07 needed for a p = -OS). 
The subjects who received the graphic stimulus only and the graphic 
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Figure 36. Twenty'- four Hour Test: Mean Wum'ber of Total Errors 
Made by High and Low Ability Groups* 
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stimulus plus a picture cue during the study trials with minimal contrast 
lists made fewer total errors than those who received the same cues with 
maximal contrast ' lists. The subjects who received the graphic stimulus 
plus a context cue during the study trials with maximal contrast lists 
made fewer total errors than those who received the same cue with mini- 
mal contrast lists. The effect of the interaction is shown in Figure 38 « 

Posttest . . The main effect of high and low ability grouping was 
significant (f = 11.88^ p < .001). The high ability group made fewer 
total errors than the low ability group. The difference between the 
ability groups is shown in Figure 39- ^ 

The two-way interaction of minimal and maximal contrast list types 
and sex was significant (F = 6.52^ p < .025) Figure i^O shows the effect 
of the interaction. Boys made fewer errors on maximal contrast lists 
than on minimal contrast lists. The girls made fewer errors on minimal 
contrast lists. The analysis of variance table for the total errors on 
the posttest are shown in Table 29. 

Transfer Test . The main effect of high and low ability grouping 
was significant (F = 12.78^ p < .001). Figure kl shows the differences 
in performance between the two ability groups. The high ability group 
made fewer total errors than the low ability group. Table 30 presents 
the analysis of variance table for the total errors on the transfer 
test. 

j 

The three-way interaction of minimal and maximal contrast lists, 
high and low ability grouping, and sex approached significance 
(F = 3.68 with 3.92 needed for p = .05). The boys in the high ability- 
group made fewer total errors on maximal contrast lists. The girls in 
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Figure 39. Posttest: Mean Number of Total Errors Made by High 
and Low Ability Groups. 
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Figure ^+1. Transfer Test: Mean Number of Total Errors Made 
by the High and Low Ability Groups. 
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the high ability group made nearly an equal number of total errors on 
minimal and maximal contrast lists. . Boys, in the low ability group made 
fewer total errors on minimal contre.st lists and girls in the low ability 
group made fewer total errors on maximal contrast lists • The effect of 
the interaction is shown in Figure k2. 
Omissions 

Learning Test Trials , The main effect of high and low ability 
grouping was significant (F = 8.6^1^ p < .005)* The high ability group 
made fewer omission errors than the low ability group. Figure ^3 shows 
the differences between the two ability groups. 

The two-way interaction of minimal and maximal contrast list type 
and cue was significant (F = 5-13^ P < .01). The effect of the inter- 
action is shown in Figure kk. The subjects who received only the graphic 
stimulus and the graphic stimulus plus a picture cue with minimal con- 
trast lists made fewer omission errors than the subjects who received 
the same '.cues with maximal contrast lists. The subjects who received 
the graphic stimulus plus a context cue with maximal contrast lists 
made fewer omission errors than the subjects who received the cue with 
minimal contrast lists* The analysis of variance table for omissions 
on the learning test trials is shown in Table 31* 

Twenty- four Hour Test . The main effect of high and low ability 
grouping was significant (F = ik.Sl^ p < .001). The differences be- 
tween the two ability groups are shown in Figure ^5. The high ability 
group made fewer omission errors than the low ability group. Table 32 
shows the analysis of variance table for omission errors on the twenty- 
four hour test. 
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Subjects on Each List I^pe and Cue. 
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Figure h^. Twenty- four Hour Test: Mean Number of Omissions 
Made by High and Low Ability Groups. 
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. Posttest. The main effect of high and low ability grouping was 
significant (F = 10.46, p < .005). Figure k6 shows the differences be- 
tween the two ability groups. The high ability group made fewer omission 
errors than the low ability group. 

The two-way interaction of high and low ability grouping and sex 
was significant (f = 3*93, P = -05). Figure ^7 shows the effect of the 
interaction. The boys in the high ability group made fewer omission 
errors than the girls in the high ability group. The girls in the low 
ability group made fewer omission errors than the boys in the low ability 
group • Table 33 presents the analysis of variance table for omission 
errors on the posttest. 

The three-way interaction of minimal and maximal contrast list 
"types J high and low ability groups, and sex approached significance 
(F = 3.85 with 3.92 needed for p = .05). The boys in the high ability 
group made fewer omission errors on maximal contrast lists. The girls 
in the high ability group made fewer omission errors on minimal contrast 
lists. In the low ability group the boys made fewer omission errors on 
minimal contrast lists and the girls made fewer omission errors on maxi- 
mal contrast lists. In the low ability group the boys and girls made 
an equal number of omission errors on minimal contrast lists. The 
effect of the interaction is shown in Figure kQ. 

Transfer Test , None of the sources of variation were significant 
for the omissions made on the transfer test. • 
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Figure U6. Posttest: Mean Number of Qiclssions Made by the 
High and Low Ability Groups. 
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Figure U'J. Posttest: Mean Wuiriber of Omissions Made by Boys 
and Girls in the High and Low Ability Groups-. 
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Fig'are U8. Post+.est: Mean Niimber of Omissions Made by Boys and Girls 
in the High and Lev Ability Groups on Minimal and Ms::lmal 
Contrast Lists. 
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CHAPTER VI 

Discussion of the Reeultc of the Error Analysis 

The data were analyzed for each error type for each test to deter- 
mine the pattern of error types evident on each test. The error analyses 
were also done to see if different types of errors were made on the two 
list types and tnree sources of cue. 
Initial Unit Error 

Table 3^ presents the statistically significant variables and the 
level of their significance for the initial tinit errors. 

Main Effects . The main effect of minimal and maximal list types 
was significant on all tests. On the learning test trials and the 
twenty- four hour test those subjects who received miniznal contrast lists 
made more initial unit errors than those subjects who received maximal 
contrast lists. This result was expected because those subjects who 
received minimal contrast lists were expected to confuse only the initial 
elements of the words since the final elements were held constant in 
each minimal contrast list. 

It was interesting to note that on the posttest and the transfer 
test those subjects who received minimal contrast lists made fewer ini- 
tial unit errors than those subjects who received maximal contrast lists. 
This was an expected result in relation to the premise that the use of 
minimal contrast lists allows the learner to fom generalisations about 
word forms because in the learning situation the subjects were able to 
concentrate on the initial elements '^jf the word since the final elements 
were held constant. 
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The main effect of high and low ability grouping was significant 
for initial unit errors on all tests except the posttest. Although the 
differences on the posttest were not significant^ the same pattern of 
performance was evident. The high ability group made fewer initial unit 
errors than the low ability group. 

Interactions . The two-way interaction of minimal and maximal con- 
trast list types and high and low ability grouping was significant only 
on the learning test trials and approached significance on the twenty- 
four hour test. The high ability group made fewer initial unit errors 
than the low ability group on minimal contrast lists. Both the high 
and low ability groups made more initial unit errors on the minimal con- 
trast lists than on the maximal contrast lists. However^ on the maximal 
contrast lists the initial unit errors made by the high ability group 
were only slightly fewer than those made by the low ability group. 

The fact that both the high and low ability groups made more initial 
unit errors on minimal contrast lists was consistent with the main effect 
results that more initial -unit errors were made on minimal contrast lists. 
The fact that there were so few initial unit errors made on maximal con- 
trast lists may account for the slight differences in performance between 
the high and low ability groups on the maximal contrast lists. 
Final Unit Error 

Table 35 presents the statistically significant variables for final 
errors and their level of significance. As shown in the table the 
statistically significant variables are not consistent on all tests. 
This may be partially due to the fact that there were proportionally 
fewer final unit errors than any other type of error. 
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Main Effects , The main effect of cue was significant only on the 
learning test trials. The subjects who received the graphic stimulus 
only and the graphic stimulus plus a picture cue made nearly the same 
number of final unit errors. The subjects who received the graphic 
stimulus plus a context cue made more errors than those who received the 
other two cue types. Since this was the only situation in which the main 
effect of cue was significant^ it is difficult to account for the sig- 
nificance. It may be due to the point raised by ELoomfield and Barnhart 
(1961) that ccntext places an added burden on the learner and may prevent 
the learner from concentrating on the sequences of letters in words. 

The main effect of high and low ability grouping was significant on 
all tests except the twenty- four hour test. On the learning test trials 
the high ability group made fewer final unit errors than the low ability 
group. But on the post test and the transfer test the high ability group 
made more final unit errors than did the low ability groupi, . This result 
is contradictory to the others in this experiment because in all other 
situations the high ability group made fewer errors than the low ability 
group. The reason for this result can only be hypothesized. It may be 
because the number of final unit errors was limited and that the high 
ability group made more attempts to respond than did the low ability 
group. 

Interactions . The two-way interaction of cue and high and low 
ability grouping was significant only on the learning test trials. The 
high ability group made nearly an equal number of final unit errors on 
each cue. The low ability group made nearly an equal number of final 
unit errors on the graphic stimulus only and the graphic stimulus plus a 
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picture cue. On the graphic stimulus plus a context cue the low ability- 
group made more final unit errors than on the other cues. The added 
burden of context appeared to have affected the performance of the low 
ability group more than it did the performance of the high ability- 
group. 

The three-way interaction of minimal and maximal contrast list 
types, high and low ability grouping and sex approached significance 
only on the posttest. Since this interaction was significant in other 
situations it merits attention. The boys in the high ability group made 
fewer final unit errors on minimal contrast lists and girls in the high 
ability group made fewer rinal unit errors on maximal contrast lists. 
Both boys and girls in the low ability group made fewer final unit 
errors on maximal contrast lists « An explanation for these differences 
cannot be given based on any research evidence • 

The analysis of the final unit errors is inconsistent in results 
and therefore it has provided relatively little information on the. per-, 
formance of the subjects. 
Total Errors 

Table 36 shows the statistically significant variables for the 
total errors and their level of significance. , As shown in the table 
the significant variables are not consistent on all tests. 

Main Effects » The main effect of list type was significant on the 
learning trials and approached significance on the twenty- four hour 'test. 
More total errors were made by those subjects who received maximal con- 
trast lists. The subjects who received minimal contrast lists were able 
to make fewer total errors because the final elements of the words were 
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held constant, making it possible for those subjects to get part of the 
word correct. Therefore, since those who received minimal contrast 
lists made more initial errors it is consistent that these subjects • 
should make fewer total errors on these two tests. 

The main effect of high and low ability grouping was significant 
on all tests. The high ability group made consistently fewer total 
errors than the low ability group. This is consistent with other re- 
sults on this experiment. 

Interactions . The significant interactions for total errors were 
not consistent on all tests. On the learning trials the two-way inter- 
action of list type and high and low ability grouping was significant. 
The high ability group made fewer total errors on both list types. Both 
ability groups made fewer total errors on minimal contrast lists. This 
result indicated that on the learning trials both ability groups seemed 
to benefit from use of minimal contrast lists.. 

The two-way interaction of minimal and maximal contrast list types 
and sex was significant on the posttest. The boys who received maximal 

contrast lists . made fewer total errors and the girls who received mini- " 

•1 

mal contrast lists made fewer total errors. This interaction was not 
significant on any other error^types. It did appear as a significant 
interaction on the posttest analyses for correct answers. The inter- 
action on the total errors was consistent with the interaction on the 
correct answers. The boys made more correct answers on maximal contrast 
lists which ..was consistent with their fewer total errors on maximal 
contrast lists. The girls made more correct answers on minimal contrast 



131 



lists which was consistent with their fewer total errors on minimal 
contrast lists. 

The two-way interaction of minimal and maximal contrast list types 
and cue approached significance for the total errors on the twenty- four 
hour test. This interaction was significant on the twenty- four hour 
test for the correct answers. The subjects who received the graphic 
stimulus only and the graphic stimulus plus a picture cue with minimal 
contrast lists, made fewer t tal errors than those who received these 
cues with maximal contrast lists. This is consistent with the results 
for the correct answers on which the subjects who received these cues 
with minimal contrast lists made more correct answers than those who 
received the same cues with maximal contrast lists. Those subjects who 
who received the graphic stimulus plus a context cue with maximal con- 
trast lists made fewer total errors than those who received this cue 
with minimal contrast lists. This is consistent with the correct 
answer analysis on which the subjects who received this cue with maxi- 
mal contrast lists made more correct answers than those who received 
this cue with minimal contrast lists. 

The three-way interaction of minimal and maximal contrast list 
types^ high and low ability grouping, and sex was significant on the 
learning test trials and approached significance on the transfer test. 
On the learning test trials the boys and girls in both high and low 
ability groups made fewer total errors on minimal contrast lists. The 
niuaber of total errors made by boys and girls in the low ability group 
on minimal contrast lists and the boys and girls in the high ability 
group on maximal contrast lists was nearly equal. The boys and girls 



in the low ability group made more total errors on maximal contrast 
lists. The total error pattern on this interaction on the transfer test 
was different than the one on the learning test trials. The boys in the 
high ability group made fewer total errors on maximal contrast lists. 
The girls in the high ability group made nearly an equal number of total 
errors on both minimal and maximal contrast lists. The boys and girls 
in the low ability group made more total errors than those in the high 
ability group. The boys in the low ability group made slightly fewer 
errors on minimal contrast lists. The girls in the low ability group 
made fewer total errors on maximal contrast lists. 
Omission Errors 

Table 37 presents the statistically significant variables and the 
level of their significance for the omission errors on each test. The 
significant variables are not consistent on all tests. 

Main Effects . The main effect of high and low ability grouping was 
significant on all tests except the transfer test. Although this effect 
was not significant on the transfer test the same pattern was evident. 
The high ability group consistently made fewer omission errors than the 
low ability group. 

Interactions . The two-way interaction of minimal and maximal con- 
trast list types and cue was significant only on the learning test trials. 
The subjects who received the graphic stimulus only and the graphic 
stimulus plus a picture cue with minimal contrast lists made fewer omis- 
sion errors than those who received the same cues with maximal contrast 
lists. The subjects who received a graphic stimulus plus a context cue- 
with a maximal contrast list made fewer omission errors than those who 
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received the same cue with a minimal contrast list. This interaction 
was also significant on the correct answer analysis for the learning 
test trials. The pattern of omisision errors on the interaction was con- 
sistent with the pattern cf correct answers « 

The two-way interaction of high arsi low ability .grouping and sex 
was significant only on the posttesto The boys in the high ability 
group made fewer omission errors than the girls in the high ability 
group. The boys in the low ability group made more omission errors than 
the girls in the low ability group. 

The three-way interaction of minimal and maximal contrast list 
types ^ high and low ability grouping^ and sex was significant on the 
posttesta In the high ability group the boys made fewer omission errors 
on maximal contrast lists and girls made fewer errors on minimal con- 
trast lists. In the low ability group the boys and girls made an equal 
number of errors on minimal contrast lists but the boys made fewer omis- 
sion errors on minimal contrast lists and girls made fewer omission 
errors on maximal contrast lists. 
Summary of Error Analysis 

Main Effects . The main effect of high and low ability grouping was 
significant in all but three situations and in those a similar pattern 
of performance was apparent. As would be expected^ the high ability 
group made fewer errors on each error type and test. 

The main effect of minimal and maximal list type was significant 
on all lists for initial errors and on the learning test trials and 
twenty-four hour test for the total errors. The subjects who received 
minimal contrast lists made more initial errors on the learning test 
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trials and the twenty- four hour test. This result would be expected 
because on the minimal contrast lists only the initial elements of the 
words varied and the final \inits were held constant. In contrast the 
subjects who received maximal contrast lists made more total errors on 
the learning test trials and the twenty-four hour test. This result was 
also expected since the subjects who received maximal contrast lists 
worked on words in which both the initial and final elements varied. 

The subjects who received minimal contrast lists made fewer initial 
errors on the posttest and the transfer test than those who received 
maximal contrast lists. This result would indicate- that because the 
final elements of the words were held constant on minimal contrast lists 
the subjects were able to concentrate on the initial units, therefore 
helping the subjects so they were able to make fewer initial errors on 
the posttest and transfer test. However, on the posttest and transfer 
test the number of total errors made on each list type was nearly equal. 

The other sources of variation which proved to be significant were 
inconsistently significant on the ejior types and on the tests so that 
it is impossible to speculate on their relative merit for determining a 
pattern of errors made by the subjects on each list type and cue 
combination. 
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CHAPTER VII 
Summary 

The experiment was designed to investigate the relative value of 
three sources of cue (graphic stimulus only^ graphic stimulus plus a 
picture cue^ and graphic stimulus plus a context cue) in combination 
with two list types (minimal and maximal contrast) as a means of facil- 
itating the acquisition of initial reading vocabulary,, In order to 
evaluate the relative merit of each combination^ the subjects who re- 
ceived each treatment were given four types of tests : l) the learning 
test trials were used to evaluate their progress during the learning 
session; 2) a twenty- four hour test was used to evaluate their retention 
of the words; 3) ^ posttest was used to evaluate their retention of the 
words over a longer period of time; and U) a transfer test was used to 
evaluate their ability to recognize unpracticed words that used the same 
initial and final elements as those used in the practiced word lists. 

Correct Answer Analyses , The analyses of the correct answers made 
"on each source of cue combined with each list type resulted in three 
sources of variation which were significant or approached significance 
on all tests a 

The main effect of high and low ability grouping was significant 
on all tests; the high ability group made more correct responses than 
the low ability groupo The results indicate that the differences in 
performance were related to the level of performance in general^ rather 
than significantly different patterns of performance on each list type 
and cue combination^, 
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The two-way interaction of minimal and maximal contrast list types 
and cue was significant for the correct answers on each testo The same 
general pattern of performance existed on all tests for this interaction. 
The subjects who received only the graphic stimulus with minimal contrast 
lists made more correct answers than those who received this cue with 
maximal contrast lists • The subjects who received a graphic stimulus 
plus a context cue with maximal contrast lists made more correct answers 
than those who received the same cue with minimal contrast lists « The 
subjects who received the graphic stimulus plus a picture cue made 
nearly an equal number of correct responses when this cue was presented 
with either minimal or. maximal contrast lists o The performance on the 
transfer test differed in one respects The subjects who received the 
graphic stimulus plus a picture cue made significantly more correct 
responses than those who received only the graphic stimulubo 

The results on this interaction indicate that it is necessary to 
consider the list type and cue combination to be used for an optimal 
learning situation* ^ j 

The three-way interaction of minimal and maximal contrast list 
types ^ high and low ability grouping, and sex was significant- The 
boys in the high ability group made more correct responses on maximal 
contrast lists on all tests and the girlc in the high ability group 
made more correct responses on minimal contrast lists on all tests* 

The low ability group did not present such a consistent pattern 
over all tests « On the learning test trials and the twenty- four hour 
test, both boys and girls in the low ability group who received maximal 
contrast lists made more correct responses* On the posttest both boys 
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and girls in the low ability group made more correct answers on minimal 
contrast lists. The transfer test results indicate that the boys in 
the low ability group who had minimal contrast lists made more correct 
answers than the boys who had maximal contrast lists. The girls made 
nearly an equal number of correct answers on the transfer test for both 
the minimal and maximal contrast lists • 

Overall sex differences were not evident on this experiment • The 
differences were evident only in the form of an interaction with list 
type and ability level. The differences were consistent enough to con- 
sider the use of list types in instructional situations. For example^ 
according to the results of this experiment boys in a high ability group 
should be given instruction on nj^aximal contrast lists and the girls in 
a high ability group should be given instruction on minimal contrast 
lists. 

The results on the experiment indicate that it is not possible to 
state that one list type and cue combination is better than another in 
relation to the original questions asked concerning the relative psr- 
fomance of beginning readers on each list type and cue combination. 
Instead it is necessary to consider which combinations are to be used. 
For example, according to the results of this experiment, if a graphic 
stimulus plus context cue is to be used, it is most successful with 
maximal contrast lists, or if a graphic stimulus only is to be used, 
it is most successful with minimal contrast lists. 

The results further indicate that in planning an instructional 
program consideration should also be given to the ability level and the 
sex of the learner. 
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The investigator considered the possibility of transfer occurring 
during the early stage of initial reading vocabulary acquisition. Some 
transfer did occur in this experiment; and the pattern of correct answers 
made on the transfer test was similar to the pattern of correct answers 
on the other tests. 

Advocates of the use of minimal contrast lists maintain that the 
use of this list type facilitates transfer. The results indicated this 
was true when the minimal contrast lists were used with a graphic stim- 
ulus only or with a graphic stimulus plus a picture cue. However, when 
a graphic stimulus plus a context cue was used there was more transfer 
with maximal contrast lists than with minimal contrast lists. The 
results of the transfer test were similar to those of the other tests 
in that a graphic stimulus plus a context cue produced more correct an- 
swers with maximal contrast lists. Nonetheless, the results on- this 
experiment indicate that some transfer did occur. 

Error Analysis . The analysis tor error types was not consistent 
over all tests except for one source of variation (i.e., high and low 
ability groups). The error analysis indicates that the high ability 
group made fewer errors in each category of error (except the final 
unit errors) than the low ability group. The fact that the high ability 
group made more final errors than the low ability group on the posttest 
and the transfer test may have been related to the niomber of final errors 
made. Fewer final errors were made in proportion to the number of errors 
made on other types of errors, and the high ability group made fewer 
total errors and fewer omission errors than the low ability group. 
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However^ in general^ the high ability group made a significantly lower 
number of errors than the low ability group. 

The main effect' of .minimal, and maximal contrast list _types vas not 
significant on the correct answer analysis. In fact, the overall mean 
number of correct responses on minimal and maximal contrast list types 
was nearlj'- equal on each test. The main effect of minimal and maximal 
contrast list types was significant on the initial error analysis and 
the total error analysis. The subjects who received minimal contrast 
lists made more initial errors on the learning test trials and the 
twenty- four hour test than those who received maximal contrast lists. 
This result was expected because the final elements were held constant 
and the initial elements varied on the minimal contrast lists. But on 
the posttest and the transfer test, fewer initial errors were made by 
those who received minimal contrast lists than by those who received 
maximal contrast lists. It may be hypothesized that hy holding the 
final elements constant, the subjects were able to concentrate on the 
initial elements of words and thus were able to make fewer initial 
errors on longer term retention tests. However^ it was interesting 
that the subjects who received minimal contrast lists made fewer total 
errors on the learning test trials and twenty-four hour test than those 
who received maximal contrast lists. The results for the total errors 
on the posttest and the transfer test were not consistent in that nearly 
an equal number of total errors were made by subjects who received 
minimal and maximal contrast lists. However, the fact that those who 
received minimal contrast lists made fewer total errors on two tests 
and if the premises for minimal contrast lists are viable, practice on 
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word lists of this type over a longer period of time might enhance a 
child's ability to generalize about word forms • 

' It was hoped that differences between minimal and maximal contrast 
list types would appear on the final error analysis but they did not. 
Silberman {l96h) indicated that generalizations about word forms need 
to be made over a long period of time. This may be the reason for the 
lack of differences on minimal and maximal contrast list types for the 
final error analysis. 

Other significant sources of variation on the error analysis were 
not consistent across tests. 

Further investigation is needed on the value of error analysis for 
this type of experiment when carried out over a longer period of time* 
Information about the learner's ability to generalize about word forms 
in initial reading vocabulary acquisition may possibly be acquired from 
such an analysis of errors. - 

Further investigation is also needed on the role of other form 
clatsses in initial reading vocabulary acquisition as the pi*esent study 
considered only concrete nouns. It would be useful to determine if the 
performance patterns would be similar for all fonn classes. 

The study also suggests the need for further research on initial 
reading vocabulary acquisition in which a similar investigation would 
be carried out over a period of a month rather than a week. The present 
results indicate that subjects might make generalizations about word 
forms more readily after practice over an extended period of time. 
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The present study is but a small step in understanding the com- 
binations of list type and cue which may facilitate initial reading 
vocabulary acquisition. The study suggests the usefulness of con- 
sidering these combinations , in planning an instructional program for 
the acquisition of an initial reading vocabulary. 
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APPENDIX A 



Minimal Contrast Lists 

List 1 

hen 
men 
pen 
ten 

List 2 

ring 
king 
wing 
swing 

List 3 

snow 
. show 
crow 
bow 

List h 

cake 
lake 
rake 
snake 



Maximal Contrast Lists 

List ^ 

men 
swing 
bow 
cake 

List 6 

snake 
crow 
ring 
pen 

List 7 

snow 
lake 
hen 
wing 

List 8 

king 
ten 
show 
rake 
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APPENDIX B 

Sentence Material 
List 1 

1. The hen is sitting on her nest. 

2. ^ father and my uncle are men, 

3. A pen is used for vriting. 
h. Ten is a number. 

List 2 

1. Mother has a ring on her finger. 

2. A king wears a crovn on his head. 

3. A bird's wing is covered with feathers. 
Sally is moving back and forth in the swing. 

List 3 

1 . The children liked the show. 

2. The snow is white. 

3. The crow is a black bird. 

U. Nancy had a pink bow in her hair. 

List k 

1. Mother baked a cake for my birthday. 

2. A lake is water with land all around it. 

3. Bobby knows how to use the rake. 

U. A snake is a long^ skinny animal that crawls. 
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APPENDIX C 

Graphic Stimulus Only With Minimal Contrast Lists 

(Experimenter displays card with vord list.) "Here 
is a list of words. The words end the same way. They 
rhyme. Look at the words." (Experimenter displays 
word cards one at a time. Point to the word as you say it.) 
Study Trial 1: 



This 


word 


is 


hen. 


Look 


at 


the 


word 


hen. 


Say hen. 


This 


word 


is 


men. 


Look 


at 


the 


word 


men. 


Say men. 


This 


word 


is 


pen. 


Look 


at 


the 


word 


pen. 


Say pen. 


This 


word 


is 


ten. 


Look 


at 


the 


word 


ten. 


Say ten. 



Test Trial 1: (Present one word at* a time.) "Look at the word and 
say it." ■ 
(order of prese^itation) 

pen 

men 

ten 

hen 

The study and test trials continued until the subject had received 
ten study and test trials. The words were randomly ordered for each 
study and test trial. 
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Graphic Stimulus Only With Maximal Contrast Lists 



men 
s wing 
bow 
cake 



(Experimenter displays card with word list.) "Here 



is a list of words. They do not look alike. Look 



at the words," (Experimenter displays word cards 



one at a time. Point to the word as you say it,) 



Study Trial 1: 



This word is men. Look at the word men. Say men. 



This word is swing . Look at the word swing . Say swing. 



This word is bow. Look at the word bow . Say bow . 
This word is jcake. Look at the word cake. Say cake . 

Test Trial 1: (Present one word at a time.) "Look at the word and 
say it, " 

(order of pore sent ation) 



The study and test trials continued until the subject had received 
ten study and test trials. The words were randomly ordered for each 
study and test trial. 



cake 



bow 



mefl 



swing 
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Graphic Stinrulus Plus- a Picture Cue With Minimal Contrast ..Lists 




(Experimenter displays card with word list.) **Here 
is a list of words. The words end the same way. 
They rhyme. Look at the words/' (Experimenter displays 
picture cards one at a time. Point to the word as you say it.) 
Study Trial 1: 

This is the picture of a hen . Look at the word hen. Say hen . 
This is a picture of men . Look at the word men . Say men . 
This is a picture of a pen . Lock at the word pen . Say pen . 
This is a picture of ten . Look at the word ten . Say ten . 

Test Trial 'l: (Present one word at a time. Use word cards.) "Look 
at the word and say it." 
(order of presentation) 

pen 

men 

ten 

hen 

The study and test trials continued until the subject had received 
ten study and test trials. The words were randomly ordered for each 
study and test trial. 
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Graphic Stimulus Plus a Picture Cue With Maximal Contrast Lists 




(Experimenter displays card with word list.) "Here 
is a list of words ^ They do not look alike. Look 
at the words." (Experimenter displays picture cards, 
one at a time. Point to the word as you say it.) 
Study Trial 1: 

This is a picture of men* Look at the word men . Say men . 
This is a picture of a swing . Look at the. word swing . Say swing. 
This is a picture of a bow . Look at the word bow . Say bow . 
This is a picture of a cake . Look at the word cake . Say cake . 

Test Trial 1: (Present one word at a time. Use word cards.) "Look 
at the word and say it." 
(order of presentation) 

cake 

bow 

men 

swing 

The study and test trials continued until the subject had received 
ten study and test trials. The words were randomly ordered for each 
study and test trial. 
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Graphic Stimulus Plus a Context Cue With Minimal Contrast Lists 



(Experimenter displays card with word list.) "Here 
is a list of words. The words end the same way. 
They rhyme. Look at the words." (Experimenter 
displays word cards one at a time. Point to the word as you say it.) 
Study Trial 1: . 

The hen is sitting on her nest. Look at the word hen . Say hen . 
My father and my uncle are men . Look at the word men . Say men . 
A pen is used for writing. Look at the word pen . Say pen . 
Ten is a number. Look at the word ten . Say ten. 

Test Trial Ir (Present one word at a time.) "Look at the word and 
say it." 

(order of J)resentation) 
pen 
men 
ten 
hen 

The study and test trials continued until the subject had received 
ten study and test trials. The words were randomly ordered for each 
study and test trial. 
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Graphic Stimulus Plus a Context Cue With Maximal Contrast Lists 



(Experimenter displays card with word list.) ''Here 
is a list of words. They do not look alike. Look 
at the words." (Experimenter displays word cards 
one at a time. Point to the word as you say it.) 
Study Trial 1: 

My father and my uncle are men. Look at the word men. Say men .- 
Sally is moving back and forth in the swing . Look at the word 

swing. Say swing. 
Nancy had a pink bow in her hair. Look at the word bow . Say bow . 
Mother baked a cake for my birthday. Look at the word cake . 

Say cake . 

Test Trial 1: (Present one word at a time.) "Look at the word and 
say it." 

(order of presentation) 
cake 
bow 
men 
swing 

The study and test trials continued until the subject had received 
ten study and test trials. The words were randomly ordered for each 
study and test trial. 
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APPENDIX D 



FINAL TEST 

Name Treatment 

Instructions: Here are some vords you learned last week. 
Look at the word and say it. (Go through the list twice 
in the same order.) 





X 


o 


wing 






hen 






lake 






snow 






rake 






show 






ten 






king 






cake 






bow 






swing 






men 






ring 






pen 






crow 






snake 







APPENDIX E 
TRANSFER TEST 

Name Treatment 

Instructions: Here are some words. Some of them are 
real words and some of them are made up words. Look 
at the word and say it. (Go through the list three 
times in the same order.) 

1 2 3 . 

sing 

Ken 

make 

row 

ren 

kow 

ling 

hake 
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